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Observation and Radio Tagging of Balaenoptera edeni 
near Puerto La Cruz, Venezuela 
The 23 October to 13 November 1979 Venezuelan radio tagging and 
tracking experiments on whales (Balaenoptera edeni, Fig. 1) provided 
essential field tests of the new modifications to the WHOI radio whale 
tag (see list of tag reports), and the chance to try it on a new 
species. We found that we could approach and tag these whales from a 
slow (4 to 6 kt) vessel. Good radio tracking with automatic direction 
finding equipment was possible within 12 to 20 km, with longer ranges 
probable. In addition, the radio tags provided new information about the 
behavior of these whales. 
Over the three-week experiment, we found 32 whales (up to seven per 
day) i n the operating area, 20 to 50 km N.E. of Puerto La Cruz, 
Venezuela. A local survey of the cetacean population throughout this 
area had been carried out during the previous two years by Hubbs-Sea 
World Research Institute (San Diego, California). Contrary to our expec-
tations, all the whales that we could recognize were seen for only one 
day and did not appear to be locally resident. Even the tagged whale s 
left the area. A final airplane search, including both radio and visual 
reconnaissance, failed to locate any whales within 100 km, including the 
whales that were tagged with highly visible colored streamers and Ladio 
transmitters. We concluded that the whales were only visitors to the 
local area, attracted perhaps by the concentration of fish activity in 
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the area. Curiously, the high concentration of fish, porpoise, and whale 
activity coincided with a portion of the usual traffic lane for the many 
ferries from Puerto La Cruz to Isla Margarita. These observa tions raise 
many new questions about the distribution of that B. edeni population. 
Because of the thin blubber layer on ~· edeni we did not tag any of 
the small (less than 11-m) whales that we approached. We also did not 
tag whal es ~n obvious cow-calf pairs. Two whales were tagged (Fig. 2). 
The first, on 27 October, was an 11-m whale, tagged 1.5 m behind the 
blowhole and approximately 75 em to the left of the mid-line (tag #027 at 
30.030 MHz, with a highly visible yellow and pink streamer). This loca-
tion was not exposed above water regularly, so that the radio signals 
were received well only during high rolls (Fig. 3) . In another attempted 
tagging on 29 October, the propulsion cartridge was apparently defective, 
so that the tag struck the water 2 to 3 m from the whale. The second 
whale was tagged on 1 November, and was a 13-m whale. First, the tag 
missed and hit the water 1 m from the whale (Fig. 4), then 25 minu tes 
later this same whale was successfully tagged 60 to 70 em forward nf the 
fin and perhaps 10 em to the left of the mid-line (tag #035 at 30 . L50 
MHz, with an orange streamer). This location provided excellent radio 
signals during most surfacings s~nce these whales habitually exposed 
their fin above water. A tag system that utilized a second 30-m line 
attached to surface floats also was successfully tested but not fastened 
to a whale. 
Immediate reactions by the whales to the tagging and to the miss ed 
shots included rapid acceleration to get away, followed by two breaches 
(the first tag), sudden rapid swimming by the whale and its companion 
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without ever being seen again (the first miss), strong fluke motions with 
rapid swimming (the second miss), and quick acceleration for a short 
(150m) distance (the second tag). The tagged whales both returned to 
apparently normal behavior, the first within 2.5 hours and the second 
within 2 to 5 minutes. Both appeared to be feeding after tagging, and 
both passed near the boat after tagging. 
The whales were difficult to find, they often blew underwater, their 
behavior at the surface was variable, with erratic swimming direction, 
and each whale remained in the area only during one day. Based on close 
observation (and photography) of fin shape, relative size, and natural 
marks, we noted that each day's whales were new to the area. The whales 
of the prev~ous day (including the tagged whales) disappeared overnight. 
At dusk, we found a radical change in behavior, indicated by changes in 
the radio signals. There was a shift in the whales' submergence times, 
from 6 to 8 minute duration followed by 4 to 7 blows, to much shorter 
submergence times of 0.5 to 2 minutes with only one or two blows. TI1es e 
short submergences matched observed surfacing rates of othe r B. edeni 
that were seen travelling through the area shortly before sunset. 
The new modifications to our radio whale tag system all appeared to 
perform well (Fig. 5). The ne\v pushrod-to-tag attachment allowed setting 
the tag just below the surface of the blubber and eliminated flanges from 
the tag to reduce drag through the water. The increased holding system 
("hula skirts") created no problems during implantation , but the tags 
were not observed for long enough to assess any effect on retention dura-
tion. The beat frequency oscillators which had been added to th e 
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receivers improved recognition of the signal through background noise and 
made tracking much less arduous. 
We had good help from the Venezuelan authorities , particularly the 
Ministry of Natural Resources and the Environment (Ministerio del 
Ambiente y los Recursos Naturales Renovables de Venezuela) , and we appre-
ciated the support of Dr. Edgardo Mondolfi, Mr . Edmundo Miralles, and the 
participation in the field work by Mr . Carlos Gremone. We operated under 
the auspices of Hubbs-Sea World Research Institute with a crew of four 
(Giuseppe N. di Sciara, Hubbs-Sea World Research Institute, San Diego; 
Romaine Maiefski, San Diego tag consultant; Karen E. Moore and William A. 
Watkins, Woods Hole Oceanographic Institution, Woods Hole , Massachu-
setts). We used a 12-meter sailboat (Morgan) for tagging , tracking, and 
observing the whales (Fig. 6). A pair of Adcock antennas for radio 
direction finding were mounted on the masthead, approximately 18 m above 
the water, and Ocean Applied Research (San Diego) automatic direction 
finding receivers were used for tracking. A platform-pulpit was con-
structed on the bow for ease and safety during the tagging operation. 
The boat was adequate for the conditions of weather and whale activity 
that we encountered, although mobility was severely limited, often at 
very crucial times, by wind variability and failures in the engine gear 
box. 
Support for the experiments came from Boeing Marine Systems, Seattle 
(tagging supplies and equipment transportaion), Ocean Industries Program 
of the Woods Hole Oceanographic Institution, and the Oceanic Biology Pr o-
gram of the Office of Naval Research (Contract N00014-79-C-0071 NR083-
004). 
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Radio tagging report of finback and humpback whales. WHOI Reference 
No. 78-51, 13 pp., Woods Hole Oceanographic Institution, Woods Hole, 
Massachusetts. 
2. Watkins, William A. and William E. Schevill . 1977. The development 
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Figure 1. Balaenoptera edeni turning sharply at the surface. Its left 
side is down. The dorsal ridges on the rostrum are distinctive to this 
species. (Photo by Watkins) 
Figure 2. Whale with a radio tag implanted. Only the colored streamer 
(60 x 5 em) and the antenna for the tag (barely visible slanted to the 
right) remain outside of t he whale. The tag was implanted approximately 
1 . 5 m behind the blowhole and 75 em to the left . (Photo by Watkins) 
7 
Figure 3 . The ridges on the head and rostrum of B. edeni. This is the 
tagged whale of Fig . 2 -- the tag is just underwater on the left. The 
location of this tag allowed radio signals only when the whale's back was 
raised well out of water. (Photo by Moore ) 
Figure 4. 
tag struck 
by Moore) 
- _s- .. -
-~  _ .... -- -
Radio tag i n f l ight, with colored streamer unfurling, 
the water approximately 1 m from the whale (B . edeni). 
This 
(Photo 
8 
Figure 5. Radio whale t ag used on B. edeni , off Venezuela , October and 
November 1979 . The tag is made of stainless steel . Components of the 
tag , starting from the left : (1) point , (2) folding toggles, (3) 
pressure case with two sets of "hula skirt" (4 and 5) projections, (6) 
antenna flange, (7) release couplings , (8) pushrod flange , (9) barrel of 
shoulder-gun, and (10) folded plastic streamer . The new modifications 
for these experiments were the hula skirt projections (4 and 5) for 
increased holding area in the blubber, and flange and release couplings 
(6 and 7) which reduces external drag and sets the tag antenna below the 
skin. (Photo by Watkins) 
Figure 6 . Tagging and tracking arrangements on a Morgan 41 sloop . A 
platform was constructed on the bow ahead of the mast stay for 
unobstructed tagging , and the Adcock ADF antennas were mounted at the top 
of the mast . (Photo by Moore) 
MANDATORY DISTRIBUTION LIST 
FOR UNCLASSIFIED TECHNICAL REPORTS, REPRINTS, AND FINAL REPORTS 
PUBLISHED BY OCEANOGRAPHIC CONTRACTORS 
OF THE OCEAN SCIENCE AND TECHNOLOGY DIVISION 
OF THE OFFICE OF NAVAL RESEARCH 
(REVISED NOVEMBER 1978) 
Deputy Under Secretary of Defense 
(Research and Advanced Technology) 
Military Assistant for Environmental Science 
Room 3Dl29 
Washington, D.C. 20301 
Office of Naval Research 
800 North Quincy Street 
Arlington, VA 22217 
3 ATTN : Code 483 
1 ATTN: Code 460 
2 ATTN: l02B 
CDR J. C. Harlett, (USN) 
ONR Representative 
Woods Hole Oceanographic Inst. 
Woods Hole, MA 02543 
Commanding Officer 
Naval Research Laboratory 
Washington, D.C. 20375 
6 ATTN: Library, Code 2627 
12 Defense Documentation Center 
Cameron Station 
Alexandria, VA 22314 
ATTN: DCA 
Commander 
~laval Oceanographic Office 
NSTL Stat ion 
Bay St. Louis, MS 39522 
ATTN: Code 81 00 
ATTN: Code 6000 
ATTN: Code 3300 
NO DC/NOAA 
Code D781 
Wisconsin Ave nue , N.W. 
Washington, D.C . 20235 
UNCLASSIFIED 12/79 
SECURITY CLASSIFICATION O F TH I S P A G E (When D el e E nte r e d) 
REPORT DOCUMENTATION PAGE READ INSTRUCTION S BEFORE COMPLETING FORM 
I . REPORT NUMB ER r GOVT A CCESSIO N N O. 3. RECIPIENT'S C ATAL OG N UMBER 
WHOI-79-89 
4. TITLE (end Su bt itle) 
OBSERVAT IONS AND RADIO TAGGING OF BALAENOPTERA 
EDENJ NEAR PUERTO LA CRUZ, VENEZUELA 
7 . AUTHOR(o) 
William A. Watkins, Giuseppe N. di Sciara, 
Karen E. Moore 
51 . PERFORMING ORG A NIZ ATI ON NAME A N D AD D RESS 
Woods Hole Oceanographi c Instituti on 
Woods Hole, MA 02543 
11 . CONTROLLING OFFIC E NAME AN D ADDRESS 
NORDA 
National Space Technology Laboratory 
Bay St . Lou i s , MS 39529 
.T4. MONITORI NG AGE NCY NAME 6 ADDRESS(II dlllerentfrom Control llnQ 01/lce) 
16 . DISTRIBUTION STA TEMENT (ofthl o Report) 
5. TYPE OF REPORT 6 PE RIOD COV ERE D 
Technical 
6 . PERFORMING ORG. REP ORT NUMBER 
B. CONTRACT O R GRANT N U MBER( o) 
N00014-79-C-007l; 
10 . PROGRAM E LEMEN T. PROJECT, TASK 
AREA 6 WORK U N I T NUMBERS 
NR 083-004 
12. REPO RT D ATE 
December 1979 
13. NUMBER O F PAGES 
8 
1!5. SECURITY CLASS. (of thl o reJ><>rt) 
Unc l ass ifi ed 
15e. DECLASSIFICATION / DOWN GRA DING 
SCHEDULE 
Approved for public release; distribution unlimited. 
17 . DISTRIBUTION STATEMENT (o f the abotracl entered In Block :JO, II dllferontfrom Report) 
111 . SUPPLEMENTARY N OTES 
1!1. KEY WO RDS (Contin u e on revere• •Ide II neceoOIII)' and Identify by block number) 
1. Radio whale tag 
2. Tagging whales 
3. Ba 1 aenoptera eden i 
20 . ABSTRACT (Continue on revere• old• II n e c eeeary and I dentify by block number) 
Whales (Balaenoptera edeni ) were observed and radio tagged near Puerto 
La Cruz , Venezuel a (23 October to 13 November 1979). The whales appea red to 
be transient, remaining in the area not more than one day, so that even the 
two whales tagged with both highly vi sible streamers and radio beacons could 
not be located again. A change in the whales' behavior at dusk was indicated 
by the radi o si gnal s, with much shortened submergence ti mes after dark. The 
modifications to the tag m~~~ prior to these experiments appear to have im-proved several aspects of w e ·wHOI radio whale ~ill 
DD FORM 1 JAN 73 1473 EDITION OF I NOV 68 IS OBSOLET E 
SI N 0 1 02 • 0 1<1 •1\1\0 1 I 
UNCLASSIFIED 12/79 
r
.
-
-
-
-
-
Wo
od
s 
H
ol
e 
Oc
ea
n
o
gr
ap
hi
c 
In
st
it
ut
io
n 
W
HO
I-7
9-8
9 
OB
SE
RV
AT
IO
NS
 A
HD
 R
AD
IO
 T
AG
GI
NG
 O
F 
BA
LA
EN
OP
TE
RA
 E
OE
NI
 
NE
AR
 P
UE
RT
O 
LA
 C
RU
Z, 
VE
NE
ZU
EL
A
'by
 W
11
11
lll 
A. 
W
at
lt
ln
s-
,-
G
iu
se
pp
e 
N.
 
d1
 S
ch
ra
 a
nd
 K
Ar
en
 E
. 
M
oo
re
. 
De
c
ed
>e
r 
19
79
. 
8 
pa
ge
s.
 
Pr
ep
ar
ed
 f
or
 t
he
 
O
ff
ic
e 
o
f 
Na
va
l 
R
es
ea
rc
h 
u
n
de
r 
Co
nt
ra
c
t 
N
00
01
4-
79
-C
-0
07
1;
 N
R 
08
3-
00
4.
 
I 
W
ha
les
 
Ba
la
en
o 
te
ra
 e
fe
np
 w
er
e 
o
bs
er
ve
d 
an
d 
ra
di
o 
ta
gg
ed
 
n
e
a
r 
Pu
er
to
 L
a 
ru
z
, 
en
ez
u
e 
1 
23
 O
ct
ob
er
 t
o 
13
 N
o v
e
n
te
r 
19
7g
 ).
 
Th
e 
w
ha
le
s 
ap
pe
ar
ed
 t
o 
be
 t
ra
ns
ie
n
t,
 
re
m
a1
n1
ng
 1
n 
th
e 
a
re
a
 n
o
t 
II!Kl
re 
th
an
 o
ne
 
da
y,
 s
o
 
th
at
 e
ve
n 
th
e 
bl
o 
w
ho
le
s 
ta
gg
ed
 w
1t
h 
bo
th
 
hi
gh
ly
 v
1s
1b
le
 s
tr
ea
m
er
s 
an
d 
ra
di
o
 b
ea
co
ns
 c
o
u
ld
 n
o
t 
be
 l
oc
at
ed
 
ag
ai
n.
 
A
 c
ha
ng
e 
1n
 t
he
 w
ho
le
s
' 
be
ha
vi
or
 a
t 
du
sk
 w
as
 
In
di
ca
te
d 
I by 
th
e 
ra
di
o
 s
1g
no
ls
, 
w
1t
h 
RI
Ch
 s
ho
rt
en
ed
 s
u
bR
rg
en
ce
 t
im
es
 
a
ft
er
 d
ar
k.
 
Th
e 
I!K
ld1
f1
ca
t1
on
s 
to
 t
he
 t
ag
 D
ad
e 
pr
io
r 
to
 t
he
se
 
ex
pe
rim
en
ts
 a
pp
e
a
r 
to
 h
av
e 
11
rp
ro
ve
d 
se
v
e
ro
l 
a
sp
ec
ts
 o
f 
th
e 
W
l«l
l 
1· r
a
di
o 
w
ha
le
 
ta
g.
 
L I W
oo
ds
 
Ho
le 
Oc
ea
no
gr
a
ph
ic
 l
ns
t1
tu
t1
on
 
I W
HO
I-7
9-8
9 
I 
OB
SE
RV
AT
IO
NS
 A
HD
 R
AD
IO
 T
AG
GI
NG
 O
F 
BA
LA
EN
OP
TE
RA
 E
DE
N!
 
NE
AR
 P
UE
RT
O 
LA
 C
RU
Z, 
VE
NE
ZU
EL
A 
by
 W
11
11
 11
1 
A.
 
W
at
ki
ns
-, -
G
iu
se
pp
e 
N.
 
d1
 S
ch
ra
 a
n
d 
KA
ren
 E
. 
M
oo
re
. 
De
ce
llt
er
 1
97
9.
 
8 
pa
ge
s. 
Pr
ep
ar
ed
 f
or
 t
he
 O
ff
ic
e 
o
f 
Na
vo
l 
Re
se
ar
ch
 u
n
de
r 
C
on
tra
ct
 N
00
01
4-
79
-
C-
00
71
; 
NR
 0
83
-0
04
. 
I 
W
ha
les
 
(Ba
lae
no~
ter
a e
de
n1
) w
er
e 
o
bs
er
ve
d 
an
d 
ra
di
o 
ta
gg
ed
 
n
e
a
r 
Pu
er
to
 L
a 
Cr
uz
, 
en
ez
u'
Ol
i'"
T2
3 
O
ct
ob
er
 t
o 
13
 N
ov
et
lte
r 
19
79
). 
T h
e 
w
ha
le
s 
ap
pe
ar
ed
 t
o 
be
 
tr
an
si
en
t, 
re
tD
a1
n1
ng
 1
n 
th
e 
a
re
o
 
n
o
t 
I mo
re
 
th
an
 o
ne
 
da
y,
 s
o
 
th
at
 e
ve
n 
th
e 
bl
o 
w
ha
le
s 
ta
gg
ed
 w
1t
h 
bo
th
 
hi
gh
ly
 v
1s
1b
le
 s
tr
ea
m
er
s 
an
d 
ra
di
o 
be
ac
on
s 
c
o
u
ld
 n
o
t 
be
 l
oc
a
te
d 
a
ga
in
. 
A
 ch
an
ge
 1
n 
th
e 
w
ha
le
s
' 
be
ha
•1
or
 
a
t 
du
sk
 w
as
 
In
di
ca
te
d 
I by 
th
e 
ra
di
o 
si
gn
al
s,
 w
1t
h 
RI
Ch
 s
ho
rte
ne
d 
su
i>
Rr
ge
nc
o 
tl
•s
 
a
ft
er
 d
ar
k.
 
Th
e 
11
1D
d1
f1c
at1
on
s 
to
 t
he
 
ta
g 
11
1d
e 
pr
io
r 
to
 t
he
se
 
ex
pe
rim
en
ts
 a
pp
e
o
r 
to
 h
av
e 
11
1'1
'ro
ve
d 
se
v
e
ra
l 
a
sp
ec
ts
 o
f 
th
e 
W
I()!
 
J r
a
di
o 
w
ho
le 
to
g.
 
L 
1.
 
Ra
di
o 
w
ha
le 
ta
g 
2.
 
Ta
gg
in
g 
w
ha
le
s 
3.
 
Ba
l a
e
n
o
pt
er
a 
ed
en
! 
I.
 
W
at
ki
ns
, 
W
11
11
am
 A
.
 
r.
-·
-
-
-
Wo
o
ds
 H
ol
e 
O
ce
an
og
ra
ph
ic
 l
ns
t1
tu
t1
on
 
I WH
OI
-
79
-8
9 
I 
OB
SE
RV
AT
IO
NS
 A
.~O
 R
AD
IO
 T
AG
GI
NG
 OF
 B
AL
AE
NO
PT
ER
A 
ED
EN
! 
II
. 
d1
 
Sc
hr
a,
 G
iu
se
pp
e 
"11 
Il
l.
 
Mo
or
e
,
 
K
ar
en
 
E.
 
NE
AR
 P
UE
RT
O 
LA
 C
RU
Z,
 
VE
NE
ZU
EL
A 
by
 W
11
11
am
 A
. 
W
atk
in
s-
,
-
G
iu
se
pp
e 
N.
 
d1
 S
ci
ar
a 
an
d 
K
ar
en
 E
. 
M
oo
re
. 
De
ce
m
be
r 
19
79
. ·
 
8 
pa
ge
s.
 
Pr
ep
ar
e
d 
fo
r 
th
e 
Of
fi
ce
 o
f 
Na
va
l 
Re
se
ar
ch
 u
n
de
r 
Co
nt
ra
ct
 N
00
01
4-
7g
-
c
-
00
71
; 
NR
 0
83
-0
04
. 
IV
. 
N0
00
14
-7
9-
C
-
00
91
; 
NR
 0
83
-0
04
 
Th
1s
 c
ar
d 
1s
 U
NC
LA
SS
IFI
ED
 
11 
W
ha
les
 
(B
ala
en
op
ter
a 
ed
en
1) 
w
er
e 
o
bs
er
ve
d 
an
d 
ra
di
o
 t
ag
ge
d 
n
e
a
r 
Pu
er
to
 L
a 
Cr
uz
, 
V
en
ez
ue
Ti
\2
3 
O
ct
ob
er
 t
o 
13
 N
ov
en
te
r 
1g
7g
), 
Th
e 
w
ha
le
s 
ap
pe
ar
ed
 t
o 
be
 t
ra
n
si
en
t, 
re
m
a1
n1
ng
 1
n 
th
e 
a
re
a
 
n
o
t 
II!Kl
re 
th
an
 o
ne
 
da
y,
 
so
 
th
at
 
ev
en
 
th
e 
tw
o 
w
ha
le
s 
ta
gg
ed
 w
1t
h 
bo
th
 
hi
gh
ly
 v
1s
1b
le
 s
tr
ea
m
er
s 
an
d 
ra
di
o 
be
ac
on
s 
co
u
ld
 n
o
t 
be
 l
oc
at
ed
 
•
 
a
ga
in
.
 
A
 c
ha
ng
e 
1n
 t
he
 w
ha
le
s'
 
be
ha
v
io
r 
a
t 
du
sk
 w
as
 
In
di
ca
te
d 
'I by 
th
e 
ra
di
o 
s
ig
na
ls
, 
w
1t
h 
m
uc
h 
sh
or
te
ne
d 
su
bm
er
ge
n
ce
 
tim
es
 
a
ft
er
 d
ar
k
.
 
Th
e 
I!K
ld
1f
1c
at1
on
s 
to
 t
he
 
ta
g 
m
ad
e 
pr
io
r 
to
 t
he
se
 
ex
pe
ri
m
en
ts
 a
pp
ea
r 
to
 h
av
e 
!~
ro
ve
d 
se
v
e
ra
l 
a
sp
ec
ts
 o
f 
th
e 
W
I()!
 
I ra
di
o 
w
ha
le
 
ta
g.
 
I I I 
..
 ::-:::
.·-
=
--
-+
= 
..
 
=
-
-
-
-
1.
 
Ra
di
o 
w
ha
le
 
ta
g 
Wo
o
ds
 H
ol
e 
O
ce
an
og
ra
ph
ic
 l
ns
t1
tu
t1
on
 
2.
 
Ta
gg
in
g 
w
ha
le
s 
I W
HO
I-7
9-8
9 
3.
 
8a
la
en
op
te
ra
 e
de
n!
 
1 
I.
 
W
atk
in
s
,
 
W1
11
1a
m
 
A.
 
OB
SE
RV
AT
IO
NS
 A
ND
 R
AD
IO
 T
AG
GI
NG
 O
F 
BA
LA
EN
DP
TE
RA
 E
DE
N!
 
NE
AR
 P
UE
RT
O 
LA
 C
RU
Z,
 
VE
NE
ZU
EL
A 
by
 W
11
11
am
 A
.
 
W
atk
in
s-, 
-
G
iu
se
pp
e 
N.
 
d1 
Sc
ia
ra
 a
nd
 K
or
en
 E
. 
M
oo
re
. 
De
ce
m
be
r 
19
79
. 
8 
pa
ge
s.
 
Pr
ep
ar
ed
 f
o
r 
th
e 
O
ff
ic
e 
o
f 
Na
va
l 
R
es
ea
rc
h 
u
n
de
r 
C
on
tr
ac
t 
N0
00
14
-
7g
·C
-0
07
1;
 
NR
 0
83
-0
04
. 
II
. 
d1 
Sc
hr
a,
 G
iu
se
pp
e 
"
11
 
Il
l.
 
M
oo
re
, 
KA
ren
 E
. 
IV
.
 
N0
00
14
-7
9-
C-
00
91
 ; 
NR
 0
83
-0
04
 
Th
1s
 c
a
rd
 1
s 
UN
CL
AS
SIF
IE
D 
I 
W
ha
les
 
(B
ala
en
op
ter
a 
ed
en
1) 
w
er
e 
o
bs
er
ve
d 
an
d 
ra
di
o 
ta
gg
ed
 
n
e
a
r 
Pu
er
to
 L
a 
Cr
uz
, 
Ve
ne
zu
e
T
i\
23
 O
ct
ob
er
 t
o 
13
 N
ov
en
te
r 
19
7g
). 
Th
e 
w
ha
le
s 
ap
pe
ar
ed
 t
o 
be
 t
ra
n
si
en
t,
 r
em
a1
n1
ng
 1
n 
th
e 
a
re
a
 n
o
t 
111
10r
e 
th
an
 o
ne
 
da
y,
 s
o
 
th
at
 e
ve
n 
th
e 
tw
o 
w
ha
le
s 
ta
gg
ed
 w
1t
h 
bo
th
 
.
 
hi
gh
ly
 v
1s
1b
le
 s
tr
ea
m
er
s 
an
d 
ra
di
o 
be
ac
on
s 
co
u
ld
 n
o
t 
be
 l
oc
a
te
d 
a
ga
in
.
 
A
 ch
an
ge
 1
n 
th
e 
w
ha
le
s
' 
be
ha
vi
or
 a
t 
du
sk
 w
as
 
In
di
ca
te
d 
11
 by 
th
e 
ra
di
o 
s
ig
na
ls
, 
w
1t
h 
m
uc
h 
sh
or
te
ne
d 
su
bm
er
ge
nc
e 
tim
es
 
a
ft
er
 d
ar
k.
 
Th
e 
m
o
d1
f1
ca
t1
on
s 
to
 t
he
 t
ag
 m
ad
e 
pr
io
r 
to
 t
he
se
 
ex
pe
ri
m
en
ts
 a
pp
ea
r 
to
 h
av
e 
!~
ro
ve
d 
se
v
e
ra
l 
a
s
pe
ct
s 
o
f 
th
e 
W
l«l
l 
J· r
a
di
o 
w
ha
le
 t
ag
. 
I II J_ 
I 
1.
 
Ra
di
o
 w
ha
le 
ta
g 
2.
 
Ta
gg
in
g 
w
ha
le
s 
I 
3.
 
Ba
lae
<1
op
ter
a 
ed
en
1 
I 
I.
 
W
at
ki
ns
, 
W1
1l
h1
0 
A·.
 
II
. 
d1
 S
ch
ra
, 
G
iu
se
pp
e 
N.
l 
II
I.
 
M
oo
re
, 
KA
ren
 E
. 
IV
. 
N
00
01
4-
7g
-c
-o
og
l; 
KR
 0
83
-
00
4 
Th
1s
 c
ar
d 
1s
 U
NC
LA
SS
IF
IE
D 
_
j I 
1.
 
Ra
di
o
 w
ha
le 
ta
g 
2.
 
Ta
gg
1 n
g 
w
ha
le
s 
3.
 
8a
la
en
op
te
ra
 e
de
n1
 
I.
 
W
at
ki
ns
, 
W
11
11
am
 A
.
 
II
.
 
d1
 S
ci
ar
a,
 G
iu
se
pp
e 
N.
l 
Il
l.
 
M
oo
re
, 
Ka
re
n 
E. 
IV
. 
N0
00
14
-7
g-
C-
00
91
; 
KR
 0
83
-
00
4 
Th
1s
 c
ar
d 
1s
 U
NC
LA
SS
IF
IE
D 
_
j 
